OOCOHSHT BESOflE 



SO 201 476 

TITLE 

INSTITOTIOH 

SPONS AGENC; 
fEPOBT NO 
POB D&TE 
GBANT 
NOTE 

AVAILABLE FBOU 



EDBS PBICE 
DESCBIPTOBS 



SE 034 671 

Priorities in School Mathematics; Executive SuBmarv 
of the PBISH Project. ouiuiua^j 

National Council of Teachers of Mathematics, inc., 
Beston, Va. # 
National Science Foundation, iashington. d.c. 
ISBN-0-87353-174-a 
81 

NSF-SED-77-1856«l 

36p.; For related document, see ED 166 265. Coataias 
some small print which may not reproduce well. 
National Council of Teachers of Mathematics, 1906 
Association Dr., fieston, VA 22091 (single copy free 
While supply lasts; orders of multiple copies $1.00 
each), ^ 

MF01/PC02 Plus Postage. 

^Curriculum Development; Curriculum Besearch; 
Educational Objectives; Educational Besearch- 
Elementary Secondary Education; ^Mathemati-s 
Curriculum; ^Mathematics Education; Mathematics 
Instruction; Objectives; *Public Opinion; »SchODl 
Surveys: Surveys 

^Mathematics Education Besearch; »Priorities in 
School Mathematics Project 

aIbstbact 

Tiie Priorities in school Mathematics Proiect rpRrsm 
c«?i^f ^'^J^^ National Council of Teachers ol MaSema tics 
S!^™*^;^^'''**^^''.^'' current beliefs and reactions to possible 
J? " curriculum changes during the 1980's. The first component 

?Ltr^^;^;^^^ ^V^^ preferences for alternative conteat tSpJcs, 
instructional goals, resources, methods, provisions for particular 
groups of^ students, and ways of using calculators. Ea?J I? these"as 
considered for nine content strands in the precollege curriculum: (li 
™™??"^^f^' fractions and decimals; h) ratil, propo?tiSJ and 

In! Satii^ics?''?Sf^;^^.'^^^i'^*'^ (6) -geometry; (7) probability 
and statistics; (8) computer literacy; and (9) problem solving. The 

or?«r priorities for curriculum changS 

or for methods of addressing problems in mathematics education. 
Eespondents were asked to judge the relative importance of curriculua 
alternatives, identifying points in the mathematics curriculum where 
change seems most needed. Major points from both surveys are 
^^''^^^ publication, and PBISM data are related to eight 

cS^«;?^ ^^'^^'^ for Action: Becommendations fo- 

school flathemaUcs of the 1980»s." (Author/HP) i^a^ioa* zo. 



IDENTIFIEBS 




* Beproductions supplied by EDBS are the best that can be made ♦ 

from the original document. * 






ExecQtive Summary of th 



US OEPARTMENTOFHSALTH. 
EDUCATION & WELFARE 
NATIONAL INSTITUTE OF 
EDUCATION 

?HtS D0CuV6%T «iS BEEN OEPWQ- 
DUCED EXACT^v iS »ECEivEO ^POV 

ATiSG 1 T PQi % ''x OP VI E A- 09 OPtNlON'. 
S^'iTEO DO NOT NFCESSAWiLv »t"PS^E- 
SEN7 Ot c - CiAL N-i • iC)%:ii. iNSTi TuTE Ot- 
EDUCATION POSITION OO POL'C^ 



"f-ERMfSSJON TO REPRODUCE THIS 
MATERIAL HAS BEEN GRANTED BY 



TO THE EDUCATiONAL RESOURCES 
INFORMATION CENTER (ERIC)." 




ERIC 



Copyrigh: 9/981 by 

The National Council of Teaehers i 
1906 Association Drive, R^s^n 

All n(his reserved 
ISBN 0^7353-174-4 



iterial in this report is based on wi 
Fonndation under Grant Numbcr:Sa> 
aadacondiisions expressed in thisapiblii 
stafT :and~^ not necessarily rcflccrjfcp 




3 



Primed in the United States ofAmenm. 



Table of Qonients 



Prefecc 

Introduction 

The Survey of Prefi 



The Survey of Prioritiejs . _ -4; 

Populations Sampled 5 

Introductory Items " ^ . ' * ^ 

Major Points from thcfeAnences Survey -7- 

Within Strands (StranriajB^ Cluster) . j 

Whole Numbers 

Fractions and Deciaxails 



9 
9 
]] 



- 7 

8 

Ratio, Proportion, ^aBercent g 

Measurement _ 

Algebra _ 

Geometry 

Probability and Statissics . _ _ ] 

Computer Literacy ^ " ^ 

Problem Solving 

Across Strands 

Drill and Practice jrj 

i^ppiicadons 1^ 

fadividnalization ' 14 

ESffcrcntiated Programs for Special Groups . ! . ! .\ . . 11" . 15 

Use of Calculators 1^ 

Use of Computers _ ^ 18 

Estimation and Approximation , . . , 19^ 

Laboratory Activity-based Approaches ...... 19 

Gtat-of-Class Activities and Projects _ 20 

BSeading and Textbooks ^ .l.\^ 20 

Use.of Audiovisual Aids 2i 

Logic; Deductive Methods, and Structate ] 21 

MajorPoims from the Priorities Survey _ 22 

Dewdopment of New Materials at the Elementary ^ 22 

UscoLait Additional Fifteen Minutes EacicDay at tfae9^aK«v^ Lcvd . • •13 

DcMdopment of New Materials for Grades 7^12 1 - . - - , J 23 

OncrAdded Course at the Secondary Level 24 

Attention to Five Areas at the Secondary Level ^ 24 

Attentioir to Five Additional Areas at tbcrSecondary Xevcl . ' " . * I ! . . . 25 

Types ofStudents \ ...... 75 

Tcachcn£ducation -.^ 

26 

AcrossxAreas ^5 

GenetaisProblems ^7 

Distribndon of Research Funds ^ ^ ^ ^ X ! 11 27 

Methodsof Attacking Problems ^ 2g 

AccomnaodationofTalented or Gifted Students 2g 

Comparison of Mathematics with Other Programs ^ 

Need forMost Improvement ^ 2g- 

ERISM Data Related to NCTM Recommendations ^ 



Preface 



An Agenda for Action: Recommendations for School Mathematics of the 1980s, dcvdopcd 
^ the National Council of Teachers of Mathematics, has received a great deal of national 
jactention. l£.appearsthat these basic recommendations for school mathematics in this decade 
arc being considered carefully and implemented by those responsible for curriculum innova- 
tion as well as by publishers of mathematics textbooks at all grade levels. 

The recommendations offered in An Agenda for Action represent a broad base* of be- 
liefs about objectives and priorities rather than ihe collective thought of a selected group of 
individuals. The Conncil conducted an cxtensivc^urvcy of the opinions of many sectors of 
society^ both lay aiMt professional, by means of atproject entitled Priorities in School Mathe- 
matics (PRISMX ¥*ich as funded by the NationaCSciencc^oundation, 

Thc-'PRISM snvey of preferences and prionkies may serve as a guide to the curriculum 
dxanges that mathenatics educators and teachos^e ready and willing to accept and imple* 
ment As sudu thcyiare a useful complement to An Agenda, for Action in steering the mathe- 
matics currkuhim during the 19SOs. Indeed, this Executive Summary presents the eight 
recommendations is An Agenda for Action together with a summary of the related findings 
for each. 

The M^ioaaal Gauocil of Teachers of Mathematics is indebted to the menters of the 
PRISM Project for their careful and detailed work and analysis: Alan R. Osborne directon 
Jon L. Higgins: P^gy Kasten: and Marilyn N. Suydanu A special note of appDcciation is 
due to Mari^BcSujfldam, who prepared this Executive Sonmiaiy, which the Coondl is mak- 
mg availablesoBall interested members of the profession. 

A draftoafethis report was reviewed by Shiriey Hill, LeRoy Dalton, Catherine Tobin, 
and Joe Cros^hite, members of the Mathematics Curriculum for the 1980s Committee, and 
by Jon Hig^Band Peggy Kasten, members of the PRISM Project staff. Their comments 
are gratefullyadcnowledged. 

Max a. Sobel, President 
National Council of Teachers of Mathematics 
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INTRODUCTION 



The Enontics .n School Mathematics Project (PRISM) was designed by the National 
Counal ofTcachers of Mathematics to collect information on current beliefs and reactions to 
possible mathematics curriculum changes during the 1980s. Knowledge of current beliefs can 
be useful in prcdicung which curriculum changes might bcrreadily adopted and which ones 

•I'tl^ vJ^I^""^."*'^7^"J* '^'^ •'^^•^ ^ continuing_usefulness as efforts are made to 
implement NCTMs Agenda for Action or seek other changes in the mathematics cur- 
nculum. 

The Survey of Preferences 

The first component of PRISM was a survey of paiasnces for alternative coKm 
top.cs. instnictional goals, resources, methods, pro visions Jiarparticular groups of studoas. 
anu ways of using calculators. Each of these was considaatfor nine conTent strands ^ 
precollegecurriculwn: whole-numbers: fraaions and decimals: ratio, proportion, and percent: 
measurement: algebra: geometry; probabiHty and statistics: computer literacy: and probfan 

A pool of 660 strand items, plus 30 Aanographic items and 45 introductory items, »bs 
developed. Item-sampling techniques werci^ed to allo~ a larger pool of items than wanid 
have been possible if a single instrument had been given to all persons. Each survey form 
contaaned ataer 10 or 120 items, plus 15 demographic and introductory items, with sets.of 
Items systemancally distnbutcd across forms. ^-^u' 

The saE«ey instruments differed on items pertaining t<«tementary and secondary sdmol 
content, but most other items were similar across forms sent to teachers at all levels. The 
Items wcre presentcd in clusters of 5. 10. or 15. leading from a common stem. One example 
of a portion of a cluster from the preferences survey follows. 



Dmangidie mOsa may be possible to add to each classroom several different re- 
of rtSrfhjw\?g? measurement. To what extent would you want to have each 

a. I would definiteJy want this. 

b. This might be nice to have. 

c. Undecided 

d. I'd rather not be bothered by this. 

e. I definitely would not want this. 

1. A basic kit of measuring tools for each student 

2. Films or videotapes showing basic measuring processes 

3. Masters of worksheets and activities 

4. Electronic measuring tools »hat show all measurements on a digital display 
similar to that of a calculator 

5. Individual study materials for measurement 



In many cases, teachers and teacher educators were given "generic" items that gen- 
eralized across content strands. For the lay groups, who might not understand precise mathe- 
matica language, the items were sir.iplified-or deleted when it was net possible to develop a 
parallel Item. For instance, the lay samples did not receive items that pr.rtaincd only to con- 
tent topics. An example of a cluster from one of these forms follows. 



nf Zlf^!^?" V^'^u"^ '"'^^ ^ "-^^ '^^'ysis and interpretation 

of the daa canbe foiind m the F.nal Report, available from tlic=ERIC Document Reproduction 
Service (Box 190. Arlington. VA 22210). The body of the FinafcReport and the two appendixes 
listing the survey ,tems are included in ED 184 891; the remahmg appendixes oontainihTcom- 
puter pnntouts of the data are in ED 184 892. tuiiuniiiiig com 



A committee is working on a^^mncdam gaMe ihmir wtt^matics durbig the 
1980s. The following stttcmenL*' mji ^xapoxdrm^ iiiwin ■ iiiiittee members. 
Please react to «adL CMt the itei^ Wyaasdo mil i mill iiiii^iii ■ 

a. I agree coropletcir. 

b. I tend to agree, 
c I am undecided 
d. I tend toidisagrec 

c. I strongly disagree 

1. Student ' nrlr-firfr- nrlrBniiii i mii h hi Hi mil practice at the 

conclusion of each ksssoe. 

2. Activities are indiMftrthac^-anuBKBce ite. n^i^ - brin^dividcd into small 
groups. 

3. Only problems wbkiiasmAtaasx:sn^^mamm^ t^grassigned. 

4. The introduciacKi ofjoaaiaoBts i^^^HmMP^Httdems have learned both 
the meaning: and^Bvesnd^peBOHi-'pneBM^'^^K. ^ole number com- 
putation. 

5. Ideas or pinii iliiir ■ rii 1 1 lim iT fli iriimji m liH jMiiliiii situations or 
activities. 



The Survey of Priorities 

The second component o(^wsSRJS^^aitu& zsseBB^iomsnBesfoT curriculum change or 
for methods of addressing proUcnrin h'^^'^nT 'K ' S "^*" '^ !^^ ™*^ ^'R'gspondmts were asked to 
judge the relative importance nPmr»riiliini i^wi iiiw idit aiiyiugj points in the mathematics 
curriculum where chai^ seem^MttoieedBaB <ar deai«Bi fftwrd^choice items presented five 
alternatives to be nnir nriiiiil iir iiiiii nTTtiii liiiiiBifcii Tin PTTO For some items, pro- 
fessional samples ii rrr jiirrn iirrrmfTiiii iiwwimi ui m iimTi itIi]i Thij assigned highest or 
lowest priority as they did. G rrmr^Tartam JK td jmy^mt jfggiu ach problems in mathematics 
education were also considered. all, pwriwiiiim il iiinir i 1 1 |iiiiiili rl to 92 items and lay 
samples to 84 items. In irlrfitinn *^r1rmritfqiifcft iiirl innw^Tnrj items were included, as on 
the preferences survey. 

One item from the preferences:sDrveyiattpB. 



In the 1980s there will bea^&mtedmi^itnt ofmoiKthat can be spent for the 
development of new matecaisc in tbc areas lislcdr*adow. Please indicate the 
order in which you think, fibennono <^hoidd be sfmat by marking the answer 
sheets in the following war. 

a= highest priority 

b = second highest pams^ 

c= middle-level priorii^ 

d = second lowest prioHv 

e= lowest priority 
Be sure to use each lettemf- omxUx iMeniext five items. 

1. Whole number com^BiKiiSr 

2. Problem solving inuiuil • tatics 

3. Measurement 

4. rill liiiii (i Hill nil ■iiiifiHii iiMii) 

5. Decimals (conceptsaHDo^ntatiBn^ 

6. Consider the contenuBszuvcniiat you-ianked highest (marked with an 
""a**). Of the foDowio^KA (liuis^riadiich bescdescribes the reason you gave it 
highest priority? 

a = We have fewer [nari i^iili li il to choose from in this area than in the 

other four areas, 
b = This is a major probirnx^rB fui many, nony teachers. 
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- = It is ab&olutdy cntdal that:allistncknts^^0?dop sfcils in 
«i = New ideas hare been devdopecL in tias: area tltat arc 
present mateziais. 

The importancg.of this area willtfr ni^^wp^j itri the 19Sft 



:3cllected in 



"^r^pcdfic focus of other items will berdcKckipcd as major ponn^from the surveys are 




^Sampled 

MaQTif^oups of people are involved in^MacEB&l curricul 
PRTmrii iv to identify d^crepandcs in theg^te^Kiof curricul. 
hdd bwodt groups. Opinions were sampled auji^amtrasted for 
a stakcoc^ ihc directions that curricutaa mayasfcMicthe future. 
^ **! "^!" samples and the Jasc threc=2to Tsdt'' samples. All 

obtamaitaam appropriate uij^ uiiutii 

AT mi I I ibers to the Arithmetr' '^iwrnu} jiiimul for el 

-Mrinonsubscribing teachers 
MT ^aifascribers to the Mathenums ^tamiten a, journal for si 

^aid nonsnbscribing teachers 
JC 3miior college mathcmatics^tetep*:- 
MA .^college teachers of mathemaaE 
SP supervisors of mathematics 
TE mathematics teacher educatae^ 
PR iirincipals of dcmenrary _. 

^snatics education responsibifciacs, 

^lay samples) 
SB iioesidents of school boards 
PT presidents of parent-teache&nagsinizaiisns 




K. One intent of 
and priorities 
IS, each with 
■e referred to 
from lists 



►I teachers, 
►1 teachers. 



' giliniidticians) 



sdiools (who do nottneco^Es^have mathe- 
3-*crc categorized with dnBanring samples 



O ne pro blem of sample sdeoaHris inoicated by the fact that <9^ ,^32% of the AT 
sam plfriay it m grades K-6, whciC3i^*l%»attm grades 7-8 and 19Sw:«:^es 9-12. The 
u "^^^ acta<» inrhhn Liii grades 9-12 and 7%m r Trades 7-8. Thus, 

the laM dcmcntary school teaeterT or ^teondary school teacher^ ^ not seem ap- 
propriate, and the samples are refeoMaoasxtoAT or MT sample. 

T7 , preferences suEtt»> fonns «crc mailed between iScptember 1978 and 
Febn^l979^ the return rate ■ riiMii 15% to 60% for the ninr a^ji , with an aver- 
age of 29%. The priorities survey ■ Tl il to 3750 persons in Febmai^f and March 1979- 

the mum rate ranged from 10% -^ ra T P % . with an average of 34%. Tbc low response rate 
can beicMsidered a lunitation; h f ■i .u.a nce the intent was to obtaiiMcacdons from those 
who Jaieia n interest in the schoat anatfacmatics program, it can be considered as 
rcpr&cuianve of those persons with sncfa high interest 

• , "P^gaam ples tended to be reasonably wdlnfistributed across most-demographic facets 
indiMkiiffaias appropnate to the sample) number of years of teaching or administrative ex- 
pcTMTOwpe of communfty, supervisory level, and age of sdf and of children in school. 

io ^ query about thdr levd of satisfaction with schools, from 25% to 79% of the 
subjtx:^ indicated they were satisfied or very satisfied (see Figure 1). It is interesting to note 
that the pnncipals (PR) and school board members (SB)— those responsible for broad 
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Rgure 1. Percentages indicating satisfacUon with schools. 
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:<iccision-makinig about schools— were most safisfiffrf, whereas junior cofi^e (JC) and college 
teachers (MA^who face the problem of collcgexntrants who need remedial help— were least 
satisfied. Classroom teachers (AT. MT) and patents <PT) clustered around the midpoint. 

introdtictofydteins 

Each respondent reacted to 15 introducta^ items on the prefereices survey or 8 items 
on the priorities survey. Each item reflected an issue of particular concern in the current 
mathematics education community. Respondeats were asked to indicate whether each should 
receive •"much more emphasis,** '"somewhat more emphasis,** **abt"ui t*»c 5; le emphasis,'* 
"somewhat less emphasis,** or "much less empfaasB^ than it currently .-eccxvcs. 

For about *wo-thirds of the items, **muchr3noee emphasis** or ^^somewhat more empha- 
sis'* was chccKed by at least 50% of the respondents. The range in level of support exceeded 
30% in about half the instances. In Figure 2, tbe range of responses for some selected items 
lis shown. Except for one instance, the mean levd. of agreement that «ach should be given 
more emphasis exceeded 50%; the exception is^iiiciast item, pertaining^ to calculators, which 
ivas included because the range of responses is^soiiroad. The samples with the highest and 
the lowest level of support are indicated. (Six iodine samples responded to each item.) 
Among those items receiving little support fo i imoca sed emphasis in the 1980s were formal 
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axiomatic structure, norm-referenced testing, akate «, high school, proof, and large-scale 
cumculum development projects. ^ 

Of note in Figure 2 is the narrow, positive =aiigs=an- such issues as problem solving and 
dmgnos« and remediation. The small discrepamy^^ua-^ups could indicate that currictdar 
changK pertainmg to these issues would be vi ri r iM..iiiily. Such an attitude toward prob- 
lem solving ^ encouraging as NCTM seeks to m_at the first recommendation in A„ 
jJ^Te 1^8^ oHh. P™P^*« '"at prob!e«^^--^the focus of school mathematics 
in the 1980s. On the other hand, the range for«=«= as basic skills and calculators is 
broad, indicating that proposed changes may nrt-a^radihr welcomed bv some samples 
Thus, plans to implement the third NCTM ■ .1— . ..fmin n. which pro^ses the use of 
calculator (and computers) at all levels, couffi-^^nr .difficult. While Vupervisors (and 
teacher educators) supported the use of calcub«Dns.qaDaits were negative about them and 
teachers were only slightly more enthusiastic. 

Of course, there are problems of definition jiU i nn in this set of items as well as dif- 
fer«ic« in the perception of what constitutes a «ifoinmore emphasis. A case in point may 
be basic skills, where there is wide discussion rfthcimeaning of the term: the sample of 
supervisors who would not g,ve more emphasis » basic skills might have been responding 

, f'Dpf<=Tj' ""^ ^""^^^ °^ ^ '"^"^^^ principals. Such attempts at 
interpretation of PRISM data can only be conjeemtaL of course. 



MAJOR POINTS FROM T UCETOir REWCES SURVEY 

PRISM generated a vast amount of daia. and it is impossible to present or discuss 
eveiy ,tem in this summary. Therefore, only ke^ points have been selected, using as criteria 
(a) levels of agreement or disagreement across aaxfcbctween samples and (b) the relationship 
to curricular changes proposed in NCTM's A^smia. The percentages of support indicate the 
sum of the "strongly agree" and "agree" rcspoBcs. The dat3 were first analyzed by the nine 
w?rr.v„T" SL:'""" P^"^'"'"g.'o the same point, but appearing in different strands, 
were synthesized Because the same items ate reviewed in these two contexts (within and 
across strands,, there is some repetition of the selected points that follow, although an at- 
tempt was made to keep this to a minimum. ^ 

Within Strands (Strand by Cluster) 

/. Whole .\ umbers 

■ e->cr 'f'^u teaching whole number computation received strong support from over 

82% of the respondents; these related to consumer education skills, fundamental unde- 
standmgs. logica thinking, job qualifications, and the structure of mathematics Clearly 
curriSuS " ""^ ^"^^ ^ traditional emphasis in the 

•Strong support (above 80%) was given for including estimation, mental calculations 
specific strategies for solving word problems, and mathematical puzzles and games when 
teaching whole number content. Developing operations simultaneously and t<^ching such 
SnS*(by rT)" balancing a checkbook or computing best buys, were also well sup- 

H.rrfir^'^"'?'' '■.«'!:''.'? samples, masters of worksheets and activities, stan- 

dardized practice tests, and individual study materials were strongly supported for traching 

^nl^ bv'^Ueast'^SV'''" resources (including videotapes, calculators, and computers) sup- 

• Eighty-two percent of the respondents indicated that calculators should not be used 

I f"^ ^''"u "^'""^ °f ^hole number operations and 

paper-and-pencil algorithms for them. 

•Support was- strong for using calculators for checking and for doing a series of 
compulations: it weakened, however, as the indicated computation was perceived to • -quire 
skills involving traditional paper-and-pencil procedures. 



• Over 90% indicated strong support for the idea that paper-and-pencxi computational 
skills should be acquired before graduation from high school 

• The use of various physical materials for teaching whole number ideas was supported 
by 60% to 75%. 

• Spending more than 50% of instructional time on drill with whole numbers was 
supported by 66%, whereas spending 50% of instructional time on individual study materials 
was supported by only 43% (sec (Figure 3). 



100% 




100%-r 



indtvidual study 




AT MT JC MA 

Figure 3. Pcrccniagcs supporting spending 50% of time on drill or on individual study with whole 
numbers. 



2. Fractions and Decimals 

• Strong support (from over 80%) was given to four goals for teaching fractions, 
related to (a) their use in vocations, (b) consumer purchases, (c) illustrating basic mathe- 
matical ideas, and (d) providing solutions to algebraic equations. 

• Strong support in the teaching of decimals was given to the first three goals sup- 
ported for fractions, and also a founh: their use in the metric system. 

• Support by 73% to 83% was given to treating four topics on fractions and decimals 
in the elementary school: least common multiple and greatest common divisor as basic ideas 
related to fractions, estimation of the size of a dividend, decimals developed as a means of 
naming numbers between numbers, and fractions presented as answers to division problem.s 
(for example, 7/12 means 7 divided by 12). 

• Support from 76% to 85% was given to treating the same four topics on fractions and 
decimals in the secondary school that received most suppon as elementary school topics. 

• The four resources most desired for teaching fractions and decimals were (a) drill and 
practice materials, (b) masters of worksheets and activities, (c) resource booklets with ap- 
plications, and (d) individual study materials. 

•Two strategies for teaching fractions and decimals were given strong support having 
worksheets for drill and practice on each lesson and using applications to develop operations 
with fractions. 

• Only one item was given even moderate support (76%) from the set of items on when 
and to whom fractions should be taught; this approved the teaching of fractions with small 
denominators useful in vocations. There was very little support (15%) for delaying work with 
fractions until grade 7 or 8 or for omitting division of fractions except for very bright stu- 
dents. There v-as almost no support {!% to 3%) for teaching fractions only to coilege-bound 
students or for omitting fractions from the curriculum. 

• Only one use of calculators to teach fraction and decimal ideas was strongly sup- 
ported; it involved finding an area when dimensions were given to two decimal places. . 

3. Ratio. Proportion, and Percent 

• Strong support (over 80%) was given to three goals for teaching ratio, proportion, and 
percent: to acquire consumer skills, to develop proportional thinking as a problem-solving 
technique, and to acquire skills for vocational applications. These three goals were practical; 
there was moderately strong support for four statements that were more ''academic," such as 
'*to demonstrate that ratios provide the foundations for a.powerful reasoning process."* 



• Vcr>- strong support was given to the introduction of percent through merchandising 
and other reaWife contexts. * 

n^cL ^^'^ »"^"»"ces for teaching ratio, proportion, and percent were supported by over 
resource books of applications, master copies of activities and worksheets, books of 
laboratoiy experiments, manipulative materials, short films and videotapes, and indi- 
vidualized study materials. 

• Support by over 78% was given to three strategies for teaching ratio, proportion, and 
perceni: student worksheets for drill and practice, physical experiments in a laboratory 
selling, and projects for assignment to individuals or teams of students. 

• There was moderately strong support for on»y one item on when and ;o whom to 
teach percent- 64% agreed that masten* of percent proNems should be a condition for high 
school graduation (see Figure 4). 
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Figure 4. Percentages supporting mastery of percent problems as a graduation requirement. 

• Teaching variation in science classes, not introducing ratio and proportion until grade 

to 87%r^ ^"^^^ ^^""^^""^ ""^'^ '^'''"^'y '^J^^ (^^^ 

•Only one use of calculators for teaching ratio, proportion, and percent— checking 
answers— was strongly supported (92%). 

4. Measurement 

• Six goals for teaching measurement were strongly supported by over 80% of the 
respondents. These goals involved acquiring skills for living in today*s world, for other 
school work, for use m the home, for estimation, for jobs, and for using specific tools, 

• Four topics received strong support as measurement content for elementary school 
mathematics: the metric system, the use of measurement devices, estimation, and the use of 
ootn standard and nonstandard units of measure. 

• For measurement content for all students in grades 7-12, three items received strong 
support: the metric system, estimation, and the multiplication and division of units. 

• The four resources for measurement most strongly supported (over 80%) included 
resource books with problems, masters of worksheets or activities, student books with 
expenments, and a basic kit of measuring tools. 

• Four other resources for measurement were supported by about 78%. Thus it is ap- 
^'f'"''! . . u ^^l^.^'"?^^ almost any resource (as was also true in other content 
siranos): iney railed to support only two electronic resources. 

•■^he listed teaching strategies for measurement were also well accepted, with above 
70% support for 7 of 10 strategics. Highest support was given to (a) assignments including 
projects and (b; worksheets for drill and practice at the conclusion of each lesson. 

• Over 80% felt that work on measurement should be taught at every level from K-8 
and over 70% indicated that measurement should be a strong focus of general or consumer 
mathematics courses. 

• Only two calculator uses for teaching measurement received strong support: checking 
answers and computing a volume problem. 

5. Algebra 

• Strong support (over 80%) was given to four goals for teaching algebra: these con- 
cerned applying mathematics, building background for taking more mathematics, gaining 
vo^tional skills, and preparing for college. The remaining goals were accepted by over 
(>u%— except for '^assuring adequate scientific manpower," supported by only 44%. 

• Support was strongest (above 70%) for including four of fifteen algebraic topics in the 
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elementary school curriculum: solving number sentences, making generalizations about 
number patterns, writing equations to solve word problems, and inequalities. 

• Respondents from the AT, SP, and TE samples did not support including four of the 
fifteen algebraic topics in the elementary school curriculum, including finite systems, set 
notation, and computer programming. 

• Strong support was given for including five algebraic iopics in the curriculum for all 
students: 




• The samples did noi support teaching all students the following abebraic topics: 



systems of equations 
computer programming 
sequences and series 
proving aJgetxaic generaitzabons 
finite systems 
set notation 




Thus, the list of algebraic topics to be taught to all students would not go beyond those topics 
that have been in junior high textbooks for years. 

• For college-bound students noi majoring in mathematics or science, six algebraic 
topics were given moderate support (59% to 79%): probability functions, mathematical 
models, exponential and logarithmic functions, trigonometric functions, matrix algebra, and 
finite mathematics. 

• Support is strongest (above 75%) for having four resources available for teaching 
algebra: boioklets with applications problems, masters of worksheets and activities, booklets 
of games and activities, and physical materials and equipment for laboratory experiments. 

• Support was strong (above 79%) for having instructional materials for algebra that 
emphasize problems arising in the social or natural sciences, having worksheets for drill and 
practice, and inferring algebraic ideas from arithmetic patterns. 

• Only two items about the type of algebra course to be offered received support (at the 
70% level): a special algebra course for vocational students and different courses for students 
with different interests and abilities. 

• Totally rejected was the idea that formal work with algebra should be dropped from 
the curriculum, 

• Using calculators for checking answers in algebra was the only use of calculators that 
was strongly supported 

• Using calculators during an algebra test was accepted and rejected by almost equal 
percentages. 



6. Geometry 

• Four goals for geometry received strong support (over 80%): to develop logical think- 
ing abilities, to develop spatial intuitions, to acquire the knowledge for further study, and to 
learn to read and interpret mathematical arguments. 

• Job and consumer skills were not ranked as high for geometry as for some other 
strands. 

• Four geometric topics were strongly supported for inclusion in the elementary school 
curriculum: properties of triangles and rectangles, parallel and perpendicular lines, symmetry, 
and similar figures. 

• Opposition was strong to the inclusion of "Mogica! reasoning principles including 
axioms and proofs" in the elementary school curriculum. 

• Strong support was given to the inclusion of three geometric topics in the secondary 
school curriculum for all students: 



propefties of triangles and rectangles 

properties of drdes 
similar figires 




Five topics were given little support: 



projective geometry 
symtoliclogic and truth tables 



norvEudidean geometry 
finite geometries 




It would appear that minimal knowledge of minimal geometry is all that is considered 
necessary for students to learn. 

• For college-bound students not majoring in mathematics or science, only two geo- 
metric topics were given moderately strong support (77% for each): coordinate geometry and 
straightedge and compass constructions. 

• Support was above 69% for all except one resource for teaching geometry. Strongly 
accepted (above 80%) were resource books of applications, masters of worksheets and 
activities, and short films or videotapes showing basic geometric concepts. 

• Only one teaching strategy for geometry received strong support (83%): student work- 
sheets for drill and practice to be used at the conclusion of each lesson. 

• The availability as an elective of a full-year course in applied geometry and the belief 
that intuitive geometric concepts are at least as important in grade 1 as number concepts 
were each supported at a moderately strong level (71% and 65%, respectively). 

• Oyer 60% did not support three items: (a) abolishing separate courses in geometry in 
favor of integrati ig geometric content in other courses; (b) considering the geometric topics 
presently taught in elementary schools to provide adequate minimum knowledge for high 
school graduation; and (c) not teaching geometric topics until grade 7. 

• The use of calculators was given strong support only for two problems with triangles. 
7. Frohability and Statistics 

• Five goals for probability and statistics were strongly supported (over 80%): using 
data in other subjects, dealing with statistical information as consumers, organizing data in 
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easily interpretable forms, dealing with estimation and approximation, and applying mathe- 
matics in other disciplines. 

• Two statistics topics were strongly supported for inclusion in the elementary school 
curriculum: collecting and organizing data, and reading and interpreting statistical informa- 
tion. 

• Rejected for inclusion in the elementary school curriculum was calculating probabili- 
ties of compound and conditional events, 

• Over 70% considered four probability and statistics topics appropriate for all 
secondary students: 



the cotiection and organization of data 




measures of central tendency 

reading and interpreting statistical 
information 



decisionmaking 



•Four probability and statistics topics considered appropriate (by 66% to 71%) only 
for college-bound students were (a) curve fitting and prediction, (b) probability distributions, 
(c) combinations and permutations, and (d) calculating probabilities of compound and 
conditional events. 

• Eleven of fifteen resources for probability and statistics were supported by over 75%: 
these ranged from books of applications to materials for use with computers. Thus, as for 
other content strands, most resources were seen as desirable, 

• Three strategies for teaching probability and statistics were strongly supported: ma- 
terials with real-world data, experiments, and problems from the sciences, 

• Reading formal presentations before doing classroom activities on probability and 
statistics was rejected by 58%, 

• Offering probability and statistics as an elective course was supported by 77%, 

• Rejected (by over 65%) were making probability and statistics a required course for 
ninth graders, considering them only as enrichment topics, or using them to replace work 
with fractions in grades 6-8, There was rejection (over 85%) of the idea that either probability 
or statistics belongs in the curriculum but not both, 

• Three uses of calculators for teaching probability and statistics were strongly sup- 
ported (over 80%): doing homework, calculating the probability that several events wilf occur 
in a certain sequence, and taking a test, 

8, Computer Literacy 

• Two goals for computer literacy were given strong support (over 80%): to develop 
logical thinking abilities and to prepare for the future. Moderately strong support (over 
70%) was given to two other goals: to understand the capability of the computer to provide 
access to large bodies of information, and to introduce alternative techniques for solving 
problems, 

• More than 80% of those sampled believed that five computer literacy topics should be 
included in the curriculum: 



types of problems that can be solved by 
acomputer 




roles of computers in society 

writing programs In a simple computer 
language 



flowcharting 
operating a programmable calculator 






• The resources for computer literacy supported most strongly (above 80%)were mini- 
computers and terminals connected to a large computer. 

••Field trips to observe computers in use were supported by 74%. Four other items 
were givca moderate support (63% to 68%): engaging in individual study projects^devoting 
50% of mstructional time to writing computer programs, providing detailed notes for the 
teacher, and using computer-assisted instruction in a tutorial mode. 

• Support for items about when and to whom computer literacy topics should be taught 
were less strongly supported than items in other clusters. Highest support (68%) was given 
to mtegralion of topics within the curriculum from grades K-12. 

9. Problem Solving 

• Five of ten goals for problem solving were strongly supported by 84% to 95%. These 
pertam^^ to developing methods of thinking and logical reasoning, acquiring skilU needed 
-for today-s world," acquiring techniques vital to a well-rounded education, developing 
creauve thought processes, and applying recently taught ideas. Four other goals were sup- 
ported by 69% to 79% of the respondents. 

•The teaching of three problem-solving techniques received strong support (87% to 
92%) at both elementary and secondary icvet 



constructing a table and searching for 
patterns 

writing a numt^er sentence or equation 
foraprobtem 

soiving a simpler problem first 




Receiving almost as much support (over 74%) were drawing a picture and guessing-and- 
tesung^Using calculators or computers to generate possible answers, and then checking, was 
opposed at both levels. (Respondents gave moderate support for having calculators and com- 
puters available for problem-solving work, but it was not apparent just what they would have 
the students do with them.) 

• Four of fifteen resources for leaching problem solving were strongly supported; re- 
source guides to real-life problems, materials for modeling problems and solutions, and sup- 
plementary matenals with many additional problems: in-service training for teachers was 
also strongly supported. Six other resources were supported by over 67%. 

•Three strategies for teaching problem solving were strongly supported: problem 
assignments designed to challenge students to think, projects involving real-life situations for 
individuals or teams, and using problems to introduce mathematical topics. 

• Both professional and lay samples strongly disagreed with the statement that "only 
problems which students can answer quickly" should be assigned. 

•Two items on when and to whom problem solving should be taught received support 
by 79%: (a) teaching students to find problems within situations and (b) including short 
problem-solving units after each mathematical topic is taught. Seven items from this cluster 
were not accepted by large percentages (45% to 97%). 

• Support was minimal (59%) for offering an interdisciplinary problem-solving course. 
Across Strands 

/. Drill and Practice 

• Samples disagreed about whether more than 50% of instructional time should be 
devoted to dnll and practice. Figure 5 indicates this— and also that some samples gave 
moderately strong support to this percentage of time despite research evidence that this is 
likely to be detnmenlal to achievement. Only the SP and TE samples were strongly opposed; 
they tended to be less supportive of many items pertaining to drill. 
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Figure 5. Percentages supporting increased time on drill and practice4K:ross content strands. 



• Worksheets for providing practice at the conclusion of each lesson were given strong 
support (above 80%) for five content areas. Providing teachers with master copies of work- 
sheets also received strong support for seven content areas in the elementary school, and only 
slightly lower support at the secondary school level. 

• Providing drill and practice items in standardized test formats was strongly sup- 
ported (82%) for whole numbers and moderately supported (75%) for problem solving by the 
AT, MT, JC and MA samples. But the SP and TE samples gave the idea only minimal 
support. 

• ^4astery of whole number computational skills before graduation from high school 
received very strong support (85% to 100%) from all samples. Mastery of percentage prob- 
lems before graduation received a similar level of support (81%) from lay samirfes, but more 
moderatcsupport (64%) from professional samples. 

2. Applicmions 

• Tbcuecd was noted to increase the amount of emphasis for applications of mathe- 
matics by 81% of the respondents. The level of support for mathematics and-careers was 
65% and for mathematics for consumers. 61%. 

• Lay samples also gave very strong support (above 95%) to the impoctance of ap- 
plications for solving problems in everyday life, gaining skills necessary for employment, and 
making consumer decisions. Strong support (84%) was also given to the importance of 
mathematics in preserving student options on career and vocational choices. 

• There was strong support across all samples for mathematics course goals related to 
applications. 

• Consumer needs as a goal of teaching particular aspects of mathematics were strongly 
supported for all areas except geometry, which apparently is not so strongly seen as related 
to consumer needs. 

• Support for vocational or career goals was very strong (over 80%) for whole num- 
bers; decimals and fractions; ratio, proportion, and percent; measurement; and algebra. Such 
goals received only minimal to moderate support for probability and sUtistics, computer 
literacy, and geometry, however. Respondents may feel that a smaller percentage of students 
will enter careers or vocations employing these skills. 

• Resource booklets containing applications were strongly supported by over 80% of all 
samples for the eight content areas where they were suggested. However, resource books with 
problems; and applications designed to appeal to special groups (for instance, girls or ethnic 
minorities) were given very little support. 

• The use of applications as a context for instruction was given consistcntlv strone 
support. • J b 

• Simulation as a teaching method was given moderately strong support by the AXJSP, 
and TE samples, but was only minimally supported by the MT, JC, and MA samples. 

• Support for incorporating elements of consumer mathematics generally ranged fiamn 
very strong (97%) to moderately strong (67%), depending on the specific content inv<rfved. 
One exception pertained to the inclusion of probability and statistics in general orconsnmcr 
mathematics course (see Figure 6). That probability and statistics is necessary for ail stu- 
dents as consumers in today's world apparently has not yet reached wide acceptance: 

3, Individualization 

• Increasing the emphasis on individualization during the 1980s was given moderately 
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Figure 6. Percentages supporting inclusion of probability and statistics^ «: general or consumer 
HBaihcmatics courses. 

sn-ong support by the AT. SR TE PR, SB. and PT samples. Little snn>ort was given by the 
MT. JC. and MA samples, however. 

• All groups gave strong support (78% to 92%) for providing teachers with individual 
study materials for classroom use. 

•Very little support was given to devoting more than 50% of instructional time to stu- 
dent use of individual study materials; however, the AT sample gave minimal support for 
the idea when used with whole numbers and measurement. 

• Increasing emphasis on mastery learning received moderately strong support from AT 
and MT samples, but slightly less support from SP and TE samples. Specifying competency 
levek m mstructional materials received very strong support (92%) from lay samples. 

• Instructional materiak with specific objectives, criterion-referenced testing, and other 
aspects of a mastery learning or indi/idually paced model were given moderately strong sup- 
port (above 63%) by all professional samples except the MA sample, which gave very little 
support. 

• Individual study by computer-assisted instruction was given moderaldy strong suoDorl 
(64% to 72%). 6 PK- 

4. Differentiated Programs for Special Groups 

• When the lay samples were asked how many years of high school mathematics should 
be required, there was strong support for requiring at least two years of mathematics in 
grades 9-12 for all students, and almost half supported four years of mathematics for college- 
bound students (see Figures 7 and 8). 
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• Increased enrtphasis for gifted students was supportcdiby over 75% of most snpies. 

• Support for a senior-level probability and stalisticsxouisc for students of h^ludbiii ty 
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was moderate from most professional samples (62% to 67%) except for the AT sample (54%) 
and the TE sample (46%). The PR and SB samples supported it at the 75% level, and the 
PT sample was lower (56%). 

• The need for increased emphasis on women was supported by 53%, but 40% indi- 
cated that women should receive about the same emphasis as now. 

• Different problem-solving courses for girls were strongly rejeaed (by 94%), and very 
little support (only 47%) was shown for providing resource books with problems that appeal 
to girls. 

• Increased emphasis for minorities was supported by only 39%, and 50% felt that 
minorities should receive about the same emphasis as now. 

• Increased emphasis for low achievers received moderately strong support (63% to 
77%) from all samples except MA, SP, and TE, where support was minimal (41% to 55%). 

• Teaching problem solving, division with fractions, and the three types of percent only 
to gifted students were each rejected by 80% to 90%. 

• Extensive use of the computer in at least one mathematics course for college-bound 
students was given moderately strong support (64%) by the lay samples. 

5. Use of Calculators 

• Professional samples in general were much more supportive of increasing emphasis on 
calculators than were lay samples. Thus, just over 50% of the AT and MT samples and 85% 
of the SP sample would increase emphasis on calculators, but only 16% of the PT sample 
would do so (see Figure 9). 



90% -r 



50%-^ 



0%. 



51 



52 



47 



45 



74 



40 



30 



16 



AT WT JC MA SP TE PR SB PT 



Figure 9. Pcrccnugcs supporting increased emphasis on calculators. 

• The tise of calculators to develop ideas and concepts was supported by slightly less 
than 85% of the SP and TE samples; acceptance by the other samples was lower, averaging 
from 43% to 56%. 

• The use of calculators to help children learn basic facts was given very little support; 
this apparently reflects the belief that basic facts should be learned before calculators are 
used, despite research evidence that pupik can learn basic facts while using calculators. 

• Using calculators to learn why an algorithm works received moderate support (65%) 
(see Figure 10). 
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Figure 10. Percentages supporting the use of calculators to learn why an algorithm works. 

• Checking answers was a noncontroversial use of calculators, ranking first among the 
possible uses of calculators in almost every area, with support from 84% to 97%. 

• The use of calculators for solving word problems was strongly supported by the SP 



and TE groups and given moderate support by the AT. MT. JC. and MA samples. However, 
the lay samples were not as supportive of the idea (see Figure 1 1). 
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Figure 1 1. Percentages supporting the use of calculators for solving word problems. 

^ • calculators for doing homework was supported by more than 85% of the SP 
and TE samples, and opposed by more than 70% of the PT sample (sec Figure 12). 
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Figure IZ Percentages supporting the use of calculators for doing homework. 

• Support for the use of calculators to do homework depended on the content area in- 
volved. It was strongest for probability and statistics and for ratio, proportion, and percent, 

• There was very litUe support for using calculators to take tests except in probability 
and statistics. In general, the PT sample expressed strong disapproval (only 12% agreed, 
while 74% disagreed). 

• Having the use of a calculator to solve equations was given strong support for 
geometnc formulas but minimal support for algebra. 

• Using a calculator to compute area was given moderate to strong support; support 
was strongest when the problem was more complex or when dedmals were involved. 

• Using a calculator to do a chain of calculations involving different operations was 
perceived favorably by all samples (77% to 95%). 

• ^^^"S calculators in making graphs was given moderately strong support (70% to 
85%) by the JC, MA, SP, and TE samples. However, there was lower support for this idea 
by the AT and MT samples. 

• The use of calculators in trigonometry was given very strong support by all profes- 
sional groups. 

• Classroom availability of four-function calculators and programmable calculators was 
supported by more than 70% of all samples, but giving instruction for using a four-function 
calculator received only minimal support (45% to 51%) by teacher samples, with the SP 
and TE samples higher (70% and 8 1 %, respectively). 

• Very few believed that calculators should be used ins'tead of paper-and-pcncil 
algonthms (sec Figure 13). 
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Figure 13. Percentages supporting the use of calculators in place of paper-and-pcncil algorithms. 

Rather, it was felt that their use should be postponed until after pencil-and-papcrralgorithms 
are learned (see Figure 14). r r © 
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Figure 14. Percentages supporting Abcosc of calculators only after pcncil-and-papcr algorithms are 
learned. 

• Requiring students who havcuot leu -ncd papcr-and-pencil computation by the end 
of grade 8 to take a calculator course in grade 9 received minimal support (see Figure 15). 
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figure 15. Percentages supporting' a calcuraibr course at the end of grade 8 for those who have not 
learned papcr>and-pcncil computation. 



• The use of calculators to allow slower students "to keep up with the rest of the class" 
was generally opposed (only 12To to 44% approved of this use of calculators). 

• For finding the sum of :>everal items, the use of calculator^ was strongly supported 
(80%). But the use of calculators for subtraction was not favored. 

• The use of calculators for multiplication generally received n "nimal support (above 
50%) unless the problems were perceived as casyT There was similar lack of enthusiasm for 
using calculators for division. 

• The general idea of using calculators with spedal displays or capabiliiies was given 
moderate to strong support by the SP, TE, and PR samples. However, results were divided 
when specific features were suggc^^^^ 

6. Use of Computers 

• Nearly 75% of the profe sm i airti samptes and 80% of the lay samples believed that the 
use of computers and other techoHiAi^ should be increased durnig the 1980s; 78% indicated 
that the emphasis on computer iuKsacy should i>c increased. Further analysis indicates that 
the pattern for the two items is simr i ar , with the largest percentages seleaing the "somewhat 
more emphasis" option (see Figure: 16). (This is charactcristic of results on many items: peo- 
ple less often committed ther.idclves^to the extreme positions.) 

much somewhat less much sorae¥»>hai less 
"><yg more same 3^ 1 more more same 3 2 
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Figure 16. Percentages supporting incrcascdcmphasis on couputtas^d on computer literacy. 

• Instructional materials for computes that recckcd imodcratcly strong support in- 
cluded materials for individual projects (68S), workbooks with algoritos simulating com- 
puter processes (63%), detailed notes for teacher presentations (63%), and probability and 
statistics materials for use with contputers (76%). 

• Flowchartti^ and writing computer programs in BASIC wtcre strongly supported 
(82% und 88%, respectively). However, other computer languages xccctved much less sup- 
port if31% to 57%). 

• Almost no one (23%) believed that eomputer p x-u giau mnngsdionld be introduced in 
the elementary school, and very few in therprofessional sanTpfccS7:beicvcd that the ability to 
write programs should be a requirement for high school graduation (sK:F^ure 17). 

• Sixty-five percent of the lay samples supported the idea, that at least one course in 
mathematics for tbccollege-bound student should makeextensive use of the computer. 
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Figure !7. Pcrccniages supporting the ability to write computer programs as a graduation requirement. 

• Teaching about the roles of computers in society was strongly supported (89%) Al- 
though less concern was noted for teaching about privacy and security issues, these still 
recaved moderately strong support (67%). 

ro^Jl'f ^'"5 ^^"^ ^^"^ problcnas computers can solve received very strong sup- 

port (91%), while the goal of introducing alternative techniques for solving problems was 
approved by only 70%. * *^ 

. , • Requiring a computer literacy coursc:x>f all students was given minimal support (53%) 
by the prei<»sionaI samples and 5:ssentiaIIriio support (34%) by the lay samples. However 
lay samples did give moderately strong support (79%) to the integration of computer literacy' 
topics within the existing K-I2 mathematics axrriculum. 

• Rtspondcnis were divided about whether computer courses should be strictly elec- 
tive, with 3:>% favoring and 40% opposing. ^ 

• Some support (58%) was given to requiring interaction with computers as early as the 
pnmary grades. ^ 

oppos*edby89% ^^"^^ ^"^^^^^^^ computers is only needed by specialists was strongly 

• Having computers or computer access for students was given strong support (95%) 
at the secondary school level and moderately strong support (77%) at the elementary school 

ScllS°"^ '"^'^ ^^^^ ^"^^'"^ ^^'^^ P*^''"^' computers for 

7. Estimaiion and Approximation 

• Development of estimation skills and experience in dealing with estimation and ao- 
proximation were strongly supported (above 82%) as goals for measurement and for 
probability and statistics. 

•Stipport for including estimation was strongest with measuremcnLand whole number 
content. 

•Approximation techniques in algebra were given minimal support 
S. Laboratory Activity-based Approaches 

• •*.u'"mw!'^^.°'^ it^^^ ^''^^ racrcasing the emphasis omnathematics laborato- 
ries in the 1980s. An additional 34% opted for not chmging the amount of emplasis. 

•Support for introducing basic ideas through bboratory investigationsior-cxperiments 
with materials varied with topic, but were supported by most samples (see Figiw 18). 
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^Figure 18. Percentages supporting the introduaion of ideas through laboratory investigations or 
experiments. 

• Lay :simples gave stronger support (93%) to the use of physical materials and models 
luan did professional samples (who varied from 62% to 83%, dependin^on the topic). 

• The need for providing measuring devices as resources forfections and decimals. 
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gcomciry, and mcasuremcni was given moderately strong support (73% lo 81%). However, 
support was far less for electronic measuring devices. 

• Booklets of experiments for the three content areas that were conskicred (probability 
and statistics; ratio, proportion, and percen:; and measurement) received strong support 
(above 80%). 

• Having students work in small groups to solve problems was given a higher degree of 
support (73%) than dividing the class into small discussion groups; however; the level of sup- 
port for such groups varied across samples (see Figure 39). 
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Figure 19. Percentages supporting small discussion groups. 



9. Ouhof-CIass Activities and Projects 

, •Instructional materials that include activities requiring students to go outside the 
classroom were given moderately strong support by all samples. The MA sample was least 
positive about using out-of-class activities, while the AT sample was the most positive (see 
Figure 20). 
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Figure 20. Percentages supporting out-of-class activities. 

• Probability* and statistics, measurement, and computer literacy were perceived as 
more suitable for oui-of-classroom activities than whole numbers; geometry; ratio, propor- 
tion, and percent; or problem solving. 

• The TE and MA samples were least supportive of developing ideas cbrough long- 
term real-life projects (59%); the other samples were in closer agreement at approximately 
the 68% level. 

• There A-as moderately strong support for project work in ratio, proportion, and 
percent; geometry: and probability and statistics. Project work for algebra andior fractkms 
and decimals was not supported. 

• The JC and MA samples strongly favored increasing the amount of homework, wlale 
other samples gave weaker support (sec Figure 21). However, 84% of the lay samples indi- 
cated the desirability of text materials that include daily homework problems. 



1 

50 


)1 5 
56 


■5 
S 


61 


68 


8 
8^ 


3 


4 

SB 
P 


-h 

SP 

T A 




TE 


MT 


JC 
K 


lA 



100% 



Figure 21. Percentages supporting increased emphasis on homev^ork. 

fO. Reading and Textbooks 

• •"Learning to read mathematics" received moderately strong support (70% to 78%) 
as a goal for whole numbers, algebra, and problem solving. 
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• Reading a formal prescniaiion of basic ideas before trying classroom activities was 
generally opposed by all samples. 

•The availability of special materials with minimal reading requirements was given 
moderately strong support by the AT. SP. TE, and PR samples. However, the MT sample 
gave weaker supp >rt, and the JC and MA s-.:mples tended to oppose the idea. 

• De-cmphasking reading by presenting problems orally or with pictures and charts 
was not supported (only 28% in favor). Another item proposing that " reading be de- 
emphas^^ed in textbooks and other materials was opposed by the SB and PT samples (69%). 

• Textbook modulft; for teaching appropriate problem-solving strategies at every grade 
level was supported by 76%. * ' ^ 

•The need for detailed notes to guide the teacher in oral presentations of lessons was 
seen as greater for computer literacy and for probability and statistics (63%) than in other 
content areas, where the level of support was 50% to 60%. The PR and PT samples gave the 
Idea strong support. * 

• Providing teachers with a syllabus that suggests topics and methods for each grade 
*"\''P=^'f'<= ""^ '0P'« should be introduced, received moderately strong support 

(71%) at the elementary level from the SP and TE samples. However, support for the same 
Idea at the secondary level was minimal (57%). 

'^^""'''^.^'''^^f^'' '° 'f=^*='' "^"^"^ ""^ of probability and statistics were 

supported Dv 85*. and in-serv,ce training on problem-solving methods was supported by 

//. Use of Audiovisual Aids 

samprJ('7l% 10*88%!"' °' "''^^'''^ '^'^^ "^o^^ately strong support from all 

• Large-scale demonstration devices were rather stronglv supported (usually bv over 
75%). especially by the SP.TE. and PR samples. I usually by over 
.11 K '',Ju\a'^ °^ audiotapes fro drill and practice received support at the 65% level from 
all but the MA sample. However, tapes r.fiectures were negatively perceived by all samples. 

/-- Logic. Deductive Methods, and Structure 

• • Increasing the emphasis on curricula based on the logic of mathematics was aiven 
relatively little support (45%). * 

• There was esentially no support for increasing the emphasis on proof or formal 
axiomatic structures. For the latter. 32% favored decreasing emphasis and only 14% favored 
increasing emphasis. 

• Developing logical thinking ability as a goal for whole numbers, geometry, and 
probability and statistics received verv- strong support (over 90%) from most professional 
samples. As a goal for computer literacy, support was only slightly less (80%). Lay samples 
also strongly supported the general goal (93%). 

• Emphasizing reasoning techniques for ratio, proportion, and percent: fractions and 
decimals: and secondary school geometry received moderately strong support (61% to 8->%) 
However emphasizing logical reasoning principles in elementary school geometrV was 
supported by only 23%. ^ 

•Symbolic logie as a topic for all students received very little support (31%) but 
minimal support (51%) was given to including symbolic logic for college-bound students' who 
will not be science or mathematics majors. 

1*1.1^°^' °^ ''^■■"'"g '° ■■'=ad and interpret mathematical arguments was strongly sup- 
ported (82%). 

• The goal of teaching mathematics in order to impart an understanding of the struc- 
ture of mathematics was strongly supported (82%) for whole numbers by professional 
samples and moderately supported (75%) as a generic item by the lay samples. 

• The study of structural properties of number systems received higher suoport at the 
elementary level (69%) than at the secondary level (53%). 
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MAJOR POINTS FROM THE PRIORITIES SURVEY 



The priorities survey requested respondents to assign priorities for allocating funds, 
er ergy, or time to alternative practices. 

/. Development of New Materials at the Elementary Level 

• Problem solving received strong endorsement from all samples as the first priority for 
the development of new materials. (See Figure 22, where the data for problem solving and 
for whole numbers are given, and Figure 23, where the ranking for the five areas considered 
is presented.) 
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Figure 22, Percentages giving first priority to problem solving or whole numbers. 
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Figure 23. Percentages giving highest and lowest priority to five elementary areas. 

• When asked why they rated problem solving highest, 56% indicated that they con- 
sider it an absolutely crucial skill for students, while 22% said that it is a major area of 
difficulty for teachers. 

• Because rank was determined by averaging all responses, decimals was the area 
ranked second of the five for the development of new materials, even though few people 
gave it the highest priority (sec Figure 23). Neither was it given lowest priority often, and 
this abo contributed to its position. The AT, MT, SP, and TE samples gave more positive 
support to :^ecimals than did other samples queried. 

• Whole numbers was ranked third as an area for the development of new materials, 
with the highest priority coming from the AT and lay samples (sec Figure 22). Ninety per- 
cent of those giving it highest priority did so because they consider it an absolutely crucial 
skill, while 61% of those who gave it lowest priority believe that adequate instructional 
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materials already exist and 28% believe that the topic presents little difficu!ty for most 
teachers. 

•Little support was given to the development of materials for measurement. Respon- 
dents indicated they believe that adequate materials already exist (32%) or that it is not as 
important for students to develop skills in this area (34%). 

• Lowest priority was given to fractions; almost two-thirds (65%) said it was because 
the importance of fractions is diminishing, and 21% indicated that it is not as important as 
other skills. 

2. Use of an Additional Fifteen Minutes Each Day at the Elementary Level 

• Solving word problems attained first priority (by 31%) for the use of an additional 
fifteen minutes per day for mathematics in elementary schools (see Figure 24). All samples 
ranked it either first or second. 
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Figure 24. Percentages giving highest and lowest priority to the use of an additional fifteen minutes 
each day. 



• While an even higher percentage (33%) gave drill on basics highest priority, many 
respondents also rated it lowest. Thus, the overall ranking for drill on basics was third. It 
was ranked very high by the MT and lay samples, while the SP and TE samples gave it 
much lower rankings. (The ranking of priorities was done by considering, statistically, the 
range of responses. Because of this, the percentage of support sometimes differs from the 
ranking: that is, one item may be ranked lower than another yet have a higher percentage 
selecting It as their first choice. An item's priority status was also affected when more ranked 
It low or very low.) 

• Second priority went to studying applications of mathematics. 

• Exploring enrichment topics was ranked fourth, while building an intuitive base for 
algebra and geometry was given lowest priority. 

3. Development of New Materiab for Grades 7-12. 

• Computer literacy was identified as the area that should receive highest priority 
among the five choices for the development of new materials in grades 7-12 (see Figure 25) 
Most of the respondents (58%) who ranked computer literacy first indicated it was because 
they thought the importance of the area would increase during the 1980s. 

• Algebra received second ranking for materials development, with those ranking it 
highest indicating most often (75%) that it was important for more students to develop skills 
in this area. The SB and PT samples were particularly strong in their support for algebra. 

• Geometry was ranked third: of the 18% who gave it lowest priority, 47% believed that 
adequate materials for geometry already exist. 

• Fourth priority was given to statistics, with the SP and TE samples ranking it much 
• higher than the other samples. Eighty percent of these persons believed it is not as important 

to develop skills in this area as in other areas on the list. 
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Figure 25. Percentages giving highest and lowest priority to five content areas for secondary school 
mathematics. 



• Probability received the lowest priority for materials development Eighty percent 
of those who ranked it lowest indicated thai it is not as important for students to develop 
skills in this area as in other areas on the list. 

4. One AddeJ Course at the Secondary Level 

• A course that helps students make decisions about buying and selling received highest 
priority among five suggested new (or extensively revised) courses for the high scliool cur- 
riculum (sec Figure 26). Support for this course was weakest among the TE sample. 
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Figure 26. Percentages giving highest and lowest priority to five content areas for added course. 

• A course that helps students understand how calculators and computers handle 
mathematics received second priority for being added to the curriculum. However, the SB 
and PT samples gave far less support to this choice than the other groups. 

• All groups agreed that an additional calculus course shouid have lowest priority. 

5. Attention to Five Areas at the Secondary Level 

• Respondents clearly indicated that more attention should be given to applications of 
mathematics and to computer literacy (in that order) than to unified or interdisciplinary 
approaches or to structure in mathematics (see Figure 27). 

• A unified approach received higher support from the SB and PT samples than from 
other samples. 
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Figure 27. Percentages giving highest and lowest priority to five content areas. 
6, Attention to Five Additional Areas at the Secondary Level 

• Orienting mathematics to careers or vocations and to consumers was given higher 
pnonty than onentmg mathematics to computers, college preparatory work, or recreational 
purposes (see Figure 28). 

•The SP and TE samples gave a higher priority to computer orientation and a lower 
pnonty to vocaUonal onentation than did other samples. 



lowest 
priority 



hiohest 
priority 




12 



29 



19 



24 



vocations (1) 

consumer (2) 
coOege 

preparatory (4) 
recreational (5) 

computer (3) 



Figure 28. Percentages giving highest and lowest priority to five additional content areas. 
7. Types of Students 

' •The ne«Is of students with mathematics learning problems and other handicaps 
should have pnonty over the needs of four other types of students, according to all surv^ 

should be addressed through the curriculum. 

• Second priority was given to the needs of inner-city or urban-area students by all 
sampl«. Most <61%) of those who gcve highest priority to these students felt that they make 
up such a large proportion of the school population tiiat significant resources should be de- 
voted to meeUng their needs. 

• Female students received the lowest priority ranking of the five groups. Many respon- 
dents felt Uiat tiiese students had no special needs in maUiematics. The SP and TE samples 
ranked tiiis group higher than oUier samples did, however. 

• Ndtiicr etiinic minorities nor students whose first language is not English received 
particularly high pnonty for special help in mathematics; they ranked third and fourth, 
respccuvely. Of those who gave ethnic minorities the lowest priority, 47% felt that these stu- 
dents as a group had no special needs in mathematics. 
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Figure 29. Percentages giving highest and lowest priority to five types of students. 
8. Teacher Education 

• When considering needs within teacher education^ respondents gave methods first 
priority (except SB and PT, who ranked it second): and all samples gave materials last 
priority (sec Figure 30). 
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Figure 30. Percentage giving highest and lowest priority for needs in teacher education. 



• Sensitivity to student needs was ranked second, with 21% giving it highest priority — 
less than for the third-ranked item. But ranking is based on the distribution of responses; 
only 14% gave sensitivity lowest priority, with most clustering at the middle level of support 
The MT sample gave it less support than other samples, but it was clearly first choice for the 
SB and PT samples. 

• Emphasizing mathematics content in teacher education was ranked third, receiving 
more support from the TE and MT samples than from others. The percentages ranking 
methods and content highest differed comparatively little (29.7% and 29.5%), but the per- 
centages ranking each lowest differed markedly (methods, 5.8%: content, 28.6%). 

• Diagnostic and remediation strategies was ranked fourth, Mrith about the same per- 
centages ranking it highest and lowest. 

• The development of materials was given fifth priority by all samples. 

9. Across Areas 

• Respondents were next asked to assign priorities to each of the five broad areas ad- 
dressed in the previous questions. Improved preservice and in-service teacher education was 
given top priority by the AT* MT» SP, and TE samples (sec Figure 3 IX and 74% of those 
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Figure 31. Percentages giving highest and lowest priority across areas. 

•Developing special materials for students with special needs was ranked third. The 
many problems of these students and the lack of sufficie^u materials wereS by 3^ 2d 

lowr,r2^?7i!?w"!' materials was ranked fourth. Most who rated this 

ns*^ Jl^l u ""'L.«.*0"'<1 have less impact on mathematics eduction, although many 
(35%) also felt that suffiaent materials, methods, and understandings were already av^ilabT 

manv*fS«rfLlin7,w '° '-"1^™""* ™^»hematics content for textbooks, with 

many (66%) feelmg that suffiaent matcnals were already available. 

10. General Problems 

th<^*r^^M^TI!^?^^ that general problems facing teachers deserve priority over 

^^^7Y%i Z rr^ ° "^'.'"^"""^ of mathematics. The PR sample was most ce^ of 
tnis (7 1 "*); the TE sample was least sure (48%). 

unn,nHST^°*". ^^^1- 'o^f^^hcmatics dassrooms that are of greatest concern were 
unmotivated students, reading difficulties, and classroom discipline, followed by lack of 
commitment to homework, lowering of academic standards, and iiiegdar att^danS 
m,tJ^,^^n^^''!Ii °^ concern to all samples was that of restrictions on instructional 
fennT!.hiliH« '"^""^ r'^^'^'^ '""^ '"e mixing of students with dif- 

SVo'iSrf^k™' — « 

ofgr:S:i°n:rtrJe^S?^|^^^^^ '^^•^ of commitment to homework were 

• The SB and PT samples tended to be more concerned than the others about eovem- 
iTthSlS " "^""^ about teach« w'SkS (Sg 

//. Distribution of Research Funds 

c«.r.h ?„rf? sTiA^ agreement by aU samples that first priority for the distribution of re- 
search funds should be given to studies of how children learn (42%). 

• Second in ranking was teaching methods, with 19% giving it highest priority while 
h^ Jn rr?M""''1 "^'"^ ^ higerjercenuge (24%"&ng it 
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• Research on varying types of materials (9%) and longitudinal assessment of achieve- 
ment (6%) were ranked fourth and fifth. 

12. Methods of Attacking Problems 

• In-service education and prcservice education were ranked highest as methods for 
attacking problems in mathematics education. 

• Evaluation of learning, allocation of grants to local schools to improve their mathe- 
matics programs, and support of long-term research projects were ranked third, fourth, and 
fifth.. 

• National curriculum projects and grants to commercial firms were ranked lowest as 
methods for attacking problems in mathematics educati9n. 

• Although most people saw general problems of education as more critical than 
specific problems of mathematics education, support for research on general classroom prob- 
lems ranked only twelfth of fifteen items. 

• In general, funding for local projects was given priority over national projects. 

13. Accommodation of Talented or Gifted Students 

• If more mathematics were offered to talented or gifted students, all samples would 
give first choice to '*a broad selection of enrichment topics" (60%), followed by work on 
computers and numerical analysis (23%). Third choice was topics in calculus and analysis 
(1 1%), while additional topics in algebra (4%) and geometry (2%) would be last choices. 

^4. Comparison of Mathematics with Other Programs 

• Across groups, about the same percentages indicated that the mathematics program 
was '^about the same" as other programs (46%) or "better" (43%). Very few indicated that 
the mathematics program was inferior (5%) (see Figure 32). 
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Figure 32. Results of comparison of mathematics with other programs. 



15. Need for Most Improvement 

• Mathematics for general education was seen as most in need of improvement by 61% 
of the respondents. This was followed by mathematics for the vocational student (24%). Only 
14% saw mathematics for the college-bound student as most in need of improvement. 

PRISM DATA RELATED TO NCTM RECOMMENDATICKS 

The eight recommendations in NCTM's A/t Agenda for Action: Recommendations for 
School Mathematics of the 1980s need Ic be considered in relation to the opinaons reflected 
by the PRISM findings. Therefore, each is presented with a summary of the findings relating 
to it. 

Recommendation 1 

Problem solving must be the focus of school mathematics in the i9RQs. 

• The PRISM data clearly indicate widespread support for problem solving in the 
school mathematics program. 
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ine I70US. 

• If a limited amount of money could be spent for the development of new materiab, 
all samples would choose problem solving as having top priority for the expenditure of the 
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• When asked to indicate how they would spend an additional fifteen minutes each day 
in elementary school mathematics, all samples gave problem solving either first or second 
priority. 

• When the most accepted goab for problem solving are considered, it seems plausible 
to mfer a reasonably high-levcl interpretation of problem solving— there is at least lip service 
to something more than routine exercises. 

• Teaching a range of specific problem-solving strategies was also well supported. 

• The idea was rejected that only problems that could be solved quickly should be 
given, leadmg to hope that there may be some acceptance of problem solving as a process in 
which students ^'question: experiment, estimate, explore, and suggest explanations.'' 

•Providing in-service education to teachers on problem-solving methods was also 
strongly supported. 

• There is consistent and strong support for increasing the emphasis on applications of 
mathematics throughout the curriculum. 

• All samples strongly supported the importance of applications for solving problems 
in everyday life, gaining skills necessary for employment, making consumer decisions, and 
preserving student options in career or vocational choices. 

Thus, the climate for implementing the first recommendation seems highly favorable. 
The task would seem to be less one of arguing for acceptance than one of hammering out the 
details; this will be no small task, for despite surface agreement, perceptions of what prob- 
lem solving could entail in the school mathematics program differ widely. Nevertheless, the 
discussion would seem to hold great promise for working out a curricular change that would 
place the focus of the school mathematics program on problem solving. 

Recommendation 2 

The concept of basic skills in mathematics must encompass 
more than computational facility, 

• The teacher and lay samples gave firm support to increasing the emphasis on basic 
skills in the 1980s; only the SP and TE samples were lukewarm to increasing this emphasis. 

• When asked how they would spend an additional fifteen minutes each day in elemen- 
tary school mathematics, the MT, PR, SB, and PT samples gave first priority to drill on 
basic number skills; the AT sample ranked this second to problem solving. It would seem 
that the teacher and lay samples still see a need to continue the back-to-basics movement into 
the 1980s, although the SP and TE samples ranked drill on basics quite low. 

. •The teacher samples tended to support spending over 50% of instructional time on 
drill and practice activities for whole numbers, fractions, and decimals, and the lay samples 
were even stronger in their support of this idea. Only the SP and TE samples disagreed with 
devoting so much time to drill and practice. 

• Worksheets for providing practice at the end of each lesson were strongly supported 
by most samples. 

• There was strong support by all samples for mastery of whole number computational 
skills before graduation from high school and only slightly less support for mastery of per- 
centage problems as a condition for graduation. 

• There was also support for many of the other points suggested in the Agenda's recom- 
mended actions concerning this second recommendation. Problem solving, applications, 
estimation, measurement, geometry, and computer literacy, all endorsed by the NCTM (and 
all included on the National Council of Supervisors of Mathematics list of ten basic skills), 
received strong endorsement on items scattered throughout the PRISM surveys. 

• Generally, however, the PRISM data do not show strong support for reduced 



29 



32 



emphasis on such ••potentially obsolete" traditional skills as the long-division algorithm or 
computation with common fractions, which some persons argue are needed infrequently. In 
fact, ihe general posture (aside from the SP and TE samples) is conservative with respect to 
deleting topics from the curriculum. Nor is there strong support for including some •'new*' 
topics, such as probability and statistics. Calculator use was moderately supported, although 
seldom above the 50% level, but usually after pencil-and-paper algorithms had been taught. 
Only procedures made obviously obsolete by the calculator— for example, teaching the square 
root algorithm—were rejected by most samples. 

• Support for teaching particular content in order to teach students to read mathe- 
matics received moderately strong support tor several content strands. Having available ma- 
terials with minimal reading requirements was given moderately strong support, but, in gen- 
eral, de-emphasizing reading in mathematics materials was given little support by any 
sample. 

• Reading and interpreting mathematical arguments as a goal in geometry was strongly 
supported. Even stronger support was given to the goal of enabling students to read and think 
critically about graphs and data in other subject areas. And logical reasoning was supported 
as a goal of many content strands. 

The chief difficulty in implementing the second recommendation may be agreeing on 
what encompasses basic skills and what level of attainment should be expected. If new 
topics or emphases are to be developed, then emphasis on, or inclusion of, others must de- 
crease: these are the points where change will succeed or .fail. 

Recomoiendation 3 

Maihemaiics programs must take full advantage of the power of 
calculators and computers at all grade levels, 

• PRISM respondents iridicateii that they were well aware of the increasing emphasis 
that computers should receive in the mathematics curriculum. Surprisingly, lay samples gave 
even stronger support for increased emphasis on the use of computers than professional 
samples did. 

• All groups queried indicated the desirability of having access to computers in mathe- 
matics classrooms :^t both elementary and secondary school levels. There was strong support 
for the devclopme*. of new materials for computer literacy; all samples gave it high priority. 

• Only half of the professional samples and less than ha'if of the lay samples would 
require a computer literacy course for high school graduation. However, there was strong 
support by the professional samples for having all students receive 5ome computer training 
before graduation, and the lay samples gave moderately strong support to the idea that at 
least one course in mathematics for college-bound students should make extensive use of the 
computer. 

• Strong support was given to integrating computer literacy topics within the present 
curriculum. 

• A course that helps students understand how calculators and computers handle 
mathematics was second in priority to a new course on consumer decisions. 

• In a rank ordering of five areas for attention during the 1980s, computer literacy was 
second to applications. In a second rank ordering, computer orientation was third behind 
vocational and consumer orientations. 

• Strong agreement was expressed by the professional samples for writing programs 
and for flowcharting, but only minimal support was given to writing programs as a require- 
ment for high school graduation. 

• Strongly supported for inclusion in the curriculum were the roles of computers in 
society, the types of problems computers can solve, and introducing alternative techniques for 
solving problems. 

• Support for calculator use in schools was far more equivocal. About two-thirds indi- 
cated that students should have calculators: however, many samples tended to be restrictive 
about the use to be made of these calculators. 
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• Support was vcr> low for using calculators instead of paper-and-pencil algorithms; 
rather, there was a strong belief by teacher and lay samples that their use should be post- 
poned until after paper-and-pencil algorithms are learned. 

• The SP and TE samples were decidedly more favorable toward increased use of 
oilculators than other samples, and the PT samples were notably weaker in their support. 
But less than 40% of awr sample indicated they should receive less emphasis. 

• Requiring students who have not learned paper-and-pencil computation bv the end 
of grade 8 to take a calculator course in grade 9 is acceptable to only half the respondents. 
In facu using calculators with slower students was acceptable to only one-third of those 
sampled. 

r u * calculators differed depending on the operation and the size 

of the numbers. 

• Little support was given for using calculators when learning basic number facts or 
taking a test. Moderate support was given to using calculators for developing ideas and con- 
cepts w.ih calculators, learning why an algorithm works, solving word problems, doing 
homework, solving equations, computing area, and making graphs. 

• Strong support was given to using calculators for checking answers, doing a chain of 
calculations involving several different operations, and using trigonometry. 

There may be sharper differences between groups on calculator issues than on any other 
issues IP the PRISM surveys. It would appear that changing the curriculum to incorporate 
the use of computers could proceed much more smoothly than chancing the curriculum to 
incorporate the use ol calculators. 

Recommendation 4 

Stringent standards of both effectiveness and efficiency must be 
applied to the teaching of mathema:>s, 

• This recommendation suggests the use of diverse instructional strategies materials 
and resources. The PRISM data cleariy indicate that teachers want more, and more varied' 
teaching resources. A commitment to a wide variety of instructional strategies is less certain. ' 

• Minimal support was given to increasing the emphasis on mathematics laboratories. 
•Introducing ideas through laborator> investigations was similarly given minimal to 

moderate support, but strong support was given to providing booklets of experiments. 

• Support was moderately strong for using manipulative materials, small-group instruc- 
tion, and out-o(-cIass activities. 

• Increased emphasis on homework and text materials with daily homework problems 
were moderately to strongly supported. 

The PRISM data do not clearly indicate which choices would be made, but a moderate 
level of acceptance was given to most reasonable alternatives. As stated for the second 
recommendation, the choices of what u teach (and what not to), and how to teach (and 
how not to), will need to be made cleariy and decisively. 



Recommendation 5 

The success of mathematics programs and student learning must be evaluated 
by a wider range of measures than conventional testing. 

• Few PRISM ftems addressed evaluation i<.sues. However, evaluation of mathematics 
learning and achievement ranked third in priority of fifteen methods to attack problems in 
mathematics education, indicating it has rather high priority for the samples. 

• Minimal support was given to increasing emphasis on minimal competency testing, 
and weak support was given to increasing the emphasis on norm-referenced testing. Sub- 
stantial numbers indicated the emphasis should remain about the same. 

• Minimal to moderate support was given to teaching whole number computation "to 
oe able to do well on standardiited tests." 



Recommendatioii 6 

More mathematics study must be required for all students and 
c flexible curriculum h /V/t a greater range of options should be designed 
to accommodate the diverse needs of the student population. 



• Almost half of those in the lay samples (the only samples asked the question) re- 
sponded that college-bound students should study four years of high school mathematics: 
36% responded years"; 13%, years"; and only 3%, year" or less. 

• Forty-seven percent indicated that two years of high school mathematics should be 
required for high school graduation for all students, while 15% responded years"; 25%, 
••3 years"; 12%, year"; and 1%, "none." Thus it seems clear that there is support for 
more than a one-year requirement of matr^rmatics. 

• Minimal to moderate support was given to increasing the emphasis on individualiza- 
tion, but support was strong for having individual study materials available. 

• Support was at least moderately strong for differentiating programs on the basis of 
career or vocational goals. Support Irvels were generally high any time a consumer-oricnled 
or vocationally oriented approach to curriculum development was mentioned. 

• There appeared to be resistance to requiring more of any one type of mathematics, 
beyond arithmetic, for all students: respondents would not require algebra, computer 
literacy, or probability and statistics of all students. But they would add computer literacy 
and consumer mathematics as elective courses, and they would expand on topics for college- 
bound students. 

• There was moderate support for different algebra courses for students with different 
interests and abilities. However, requiring all students to take an algebra course as a require- 
ment for graduation, or a historical or cultural mathematics course as a substitute for algebra, 
was rejected. 

• Support was minimal to moderate for (a) including probability and statistics in the 
general mathematics or consumer mathematics course and (b) offering it as an elective after 
one year of algebra. 

• Support was minimal for offering probability and statistics as (a) a senior-level ad- 
vanced course for mathematics or science students of high ability, and (b) part of an inter- 
disci plinar> course. 

• A full-year course in applied geometry was given moderate support as an elective, 
while a second year of advanced geometry in high school was supported and rejected by al- 
most equal percentages. 

• The needs of students with handicaps in mathematics learning and other handicaps 
were perceived as having highest priority among five groiips, while urban students should 
have second priority. How to meet their needs was not, however, addressed. For instance, 
support for increasing the emphasis on materials for low achievers was only minimal to 
moderate. 

• Developing special materials for girls was seen as having low priority or minimal sup- 
port at best. 

• Over three-fourths of the respondents believed that more emphasis should be given 
to gifted students, especially by offering a broad selection of topics. 

It is apparent that there is support for a greater range of mathematics course options, as 
Slated in the recommendation— but within the bounds of existing identified needs. Requiring a 
single type of mathematics course for all students is not supported: the inference is that 
additional options should be offered. However, if a wider array of geometry or probability 
and statistics topics is to be added to the curriculum, then clearly support must be developed. 

Recommendatioii 7 

Mathematics teachers must demand of themselves and their colleagues 
a high level of professionalism. 

• A consistent message in the PRISM data is that improved prcservice and in-service 
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education of tcachers-primarily on improvd methods of teaching-is seen as the most 
promising resolution to problems of mathematics education. 

tdnJii^,^Mlr^7^'°'l!V Siven Rrst priority in attacking mathematics 

education problems, followed by preservice education. 

by woTj^iiSy tfStt ^ '° ^'"'^^ 

isgiveVsLtTupTr;! " '"""^"'^ P™^'- -'-"g 

n^t«,rl"S;c''"''%'^ indication that teachers must develop and maintain teaching com- 

^T"'"'' ^"'^ help is on. that should aid in 

implementing the seventh recommendation. 

Recoaunendadoa 8 

Public supporr for mathematics instruction must be raised to a level commensurate 

wan the importance of mathematical understanding to individuals and society. 
• Almost two-thirds of all respondents felt that general problems facing teachers 

Sk^'hi^hTh' "'f''""' '^^"^ '° ^"-^ '"'^'""S °f mathematics. Yet no ?mpE 

ranked high the expenditure of research funds to attack general problems. 

mathlm^a'S^Il^.h^Ic''^'"*' '° niath«nati« classrooms that are of greatest concern to 
laci of commitm»t?o hn'' '^^^^ difficulties, cLsroom discipline, 

lack of commitment to homework, lowenng of academic standards, and irregular attendance. 

dents'with di^^, 'vrf '"""^"^ workload, increased class size, mixing of stu- 

£n as Sng rrserioS; - student abilitfes. were 

It would appear that the constraints imposed by these genen..' problems must be re- 

Pubt su^^n is'oh'"' f""^*^'^ n.=tneme.iS^«Sing. 
Public support IS obviously necessary in this undertaking, as noted by the eiehth recom 
mendation.just as increased support for education in generff is nSS 

CONCLUDING COMMENT 

d^ci,^);S°l'?' mathematical and psychological bases for making curriculum 

2c« of ti.^i^ .mplementation of curricular change depends on the individual prefe^ 
ences of tcachere, administrators, and parents at the local school level. The PRISM study 

Sn?:il eTeht TcTM "'^ °' ^'i" ^"'^ "'^''^^^ implications for imple- 

Scomlni^.''™ «lations. There is also need to col Jt similar data from 

.rli^i^i'h^^^'^^u^' ""^ ^'^^ recommendations is large, but curricular change can 
,«ch.r^?1.^"'" "J" '^.""P*^^"^'^ ^""""^ of Par-^nts and other community members a^d 
teachers and other professionals. PRISM has provided some information on how th«e 

maTy'Srin";::: ?'^ "^''T'" ^1""?'"'" ^"'^ '-"^'-'"^ -""^ differences and 
Tthe nniSn^f ■ ""^ "V"^^"^- ^^^'^ P^^'^-^ ^ S^n^al picture 

kloifedae h i g™"PS js they relate to issues in mathematics Jucation This 

Implemcnting the recommendations is not solely NCTM's task-it is a task for all con- 
cerned about the mathematics children learn in school. 
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